OBJECTIVE: To investigate the long-term effects of surgically induced weight loss on the psychological functioning of morbidly obese patients. DESIGN: Comparison between preoperative and postoperative psychometric test results in a cross-sectional study. PATIENTS AND METHODS: Three psychometric tests were administered to 62 morbidly obese patients before and after surgery. RESULTS: The mean follow-up was 85.9 AE 48.1 months. Surgical treatment resulted in a mean weight loss of 45.0 AE 21.3 kg (P`0.0001). The psychometric test results before surgery demonstrated somatisation, depression, denial of emotional stress, social incompetence and an indifferent attitude towards certain aspects of interpersonal behaviour. All psychopathology, except for somatisation, disappeared after surgical treatment. Improvement of psychological functioning was determined by weight loss and not in¯uenced by the surgical procedure. The level of self-esteem before surgery predicted 15.4% of the outcome variance (P`0.05). CONCLUSION: The psychopathology before surgery is almost totally reversed after sustained, surgically induced weight loss. This suggests that the preoperative psychological disturbances are the result, rather than the cause, of morbid obesity.
Introduction
For many years obesity was ascribed to psychopathological determinants, such as low frustration tolerance and lack of will-power. However, recent research has changed our understanding of obesity, and psychopathology is now seen more as a consequence, rather than a cause, of obesity. 1, 2 Despite the positive change from the scienti®c point of view, obese individuals are still subject to signi®cant prejudice and discrimination in daily life. 2, 3 The adverse psychosocial effects, together with the high incidence of obesity related morbidity, such as cardiovascular disease and diabetes mellitus, makes treatment of obesity worthwhile.
However, conservative treatment of morbid obesity is unlikely to produce a long-lasting weight reduction and results, more often, in negative psychological reactions. 2, 4, 5 Therefore surgical treatment is considered as therapy for morbid obesity, even more so because an improvement of psychosocial functioning after surgical treatment of morbid obesity has been reported. 6±9 As surgical treatment generally results in a substantial and long-lasting weight loss, 10, 11 morbidly obese patients undergoing surgical treatment are a suitable population to investigate the long-term effects of weight loss on the psychosocial functioning of morbidly obese patients. Especially, because in some studies, a placebo-effect of medical support in the initial period after surgery has been reported. 12 Currently, no studies regarding the long-term effects (more than ®ve years) of sustained weight loss after surgical treatment on the psychological functioning of morbidly obese patients have been reported. We therefore studied the long-term effects of sustained weight loss on the psychological functioning of a population that underwent surgical treatment for morbid obesity on average seven years previously.
Patients and methods

Study design
A cross-sectional study design was used. All morbidly obese patients, operated on from 1982±1993, were invited to participate in this study. The surgical procedures performed were the gastric bypass and the vertical banded gastroplasty. Patients were selected for surgery according to the criteria of the National Institutes of Health Development Conference Statement. 13 The reason for the administration of psychometric tests before surgery was twofold. To screen for psychopathology before surgery, but more importantly, to investigate the effect of surgically induced weight loss on the psychological functioning of morbidly obese patients. For the latter reason a battery of psychometric tests was administered.
Psychometric tests
The psychological tests consisted of the Groninger Intelligence Test (GIT), 14 the Dutch Shortened MMPI (NVM), 15 the Dutch Personality Inventory (NPV) 16 and the Scale for Interpersonal Behavior (SIG). 17 All psychological tests were administered before surgery and at the time of this study. The GIT measures overall intelligence and is included to investigate the patients ability to understand and perform the psychometric tests. The 
Statistics
The normative values of the NVM and NPV are expressed as the mean value and the 95% con®dence interval (CI), to allow comparison with the values of the study group (before and after surgery) also expressed as the mean value and the 95% CI. The separate variance t test was used to test statistical signi®cance between the results of the study group and the normative values. Statistical differences between the values of the study group before and after surgery were tested with the Student t test for dependent samples.
The relationship between the clinical parameters (surgical procedure, surgical complications and percentage excess weight loss) and the psychological functioning after surgery was determined with the Pearson correlation coef®cient. Signi®cant correlations were further tested by means of a multiple regression analysis (enter-method) with the psychological test results after surgery as the dependent variables and the clinical parameters as the independent variables. Predictors for surgical outcome were tested by means of a multiple regression analysis (entermethod). The psychometric test results before surgery, with a signi®cant correlation as determined with the Pearson correlation coef®cient, were entered in the multiple regression analysis as the independent variables and the percentage excess weight loss after surgery as the dependent variable.
Statistical signi®cance was considered present at P`0.05. Data were analysed using the Statistical Package for Social Science (SPSS, SPSS Inc. Chicago, IL, USA).
Results
Group characteristics
All 69 patients operated on during the study period were approached for the study. One patient died in the postoperative period after a vertical banded gastroplasty and six patients could not be traced and were lost to follow-up (follow-up 91%). The mean followup was 85.9 AE 48.1 months. The gastric bypass and the vertical banded gastroplasty were performed in 18 and 44 patients, respectively. The overall mean age was 33.1 AE 9.4 y and the male:female ratio was 18:44. Surgical treatment resulted in a reduction of the mean overall body weight from 138.8 AE 27.3 kg to 93.8 AE 24.7 kg (P`0.0001) and a reduction of the mean overall body mass index (BMI) from 47.8 AE 7.0 kg/m 2 to 32.0 AE 7.1 kg/m 2 (P`0.0001).
Psychological pro®le before surgery
The average IQ was within the normal range (103.4 AE 13.4). Compared to the reference values, the NVM demonstrated elevated values on the negativism, somatisation and shyness scales, and a reduced value on the extroversion scale (Table 1) . These results demonstrate a discontented and self-defensive attitude towards others. The patients were concerned about their health and were inclined to react to psychological stress with physical complaints. They were reserved, failed to express themselves and had dif®culties making Table 2 ). The patients were tense and depressed with feelings of insecurity and despair. They were socially incompetent, felt distrustful and impatient towards others and had a lowered selfesteem. With regard to the SIG, the patients showed a low frequency of expressing themselves, negative feelings, positive feelings and insecurity, and a low level of tension when doing so (Table 3) . In other words, the patients had an indifferent attitude towards certain aspects of interpersonal behaviour.
Psychological pro®le after surgery
Compared to the reference values the postoperative NVM showed normal values except for the somatisation scale ( Table 1 ). The improvement on the shyness scale was signi®cant, implying that the patients were no longer shy or introvert and had no dif®culties in making interpersonal contact (Figure 1 ). However, they were still concerned about their health and inclined to react to psychological stress with physical complaints. With regard to the NPV, the improvements of the social inadequacy and grievance scales were signi®cant ( Figure 2 ). The dominancy and rigidity scales were elevated compared to the reference values and the social inadequacy scale was reduced in contrast with the elevated value before surgery. The social incompetence disappeared and the patients were no longer distrustful of others and their selfesteem was within normal values. The elevated score on the dominancy scale showed that the patients felt more self-con®dent and were more dominant in social activities than before surgery. Their self-esteem returned to normal values. With regard to the SIG, the patients showed a higher frequency of expressing themselves, negative feelings, positive feelings and insecurity after surgery ( Table 3 ). The level of experienced tension was reduced. Their indifferent attitude changed to assertiveness.
The effect of clinical parameters on psychological outcome
Multiple regression analysis revealed that the percentage excess weight loss signi®cantly in¯uenced the Separate variance t test for differences between the values of the study group (before and after surgery) and the values of the reference group (*P`0.05; **P`0.01; ***P`0.001). Figure 1 Difference between the NVM scales before and after surgery. Paired Student t test; *P`0.05.
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following psychometric test results after surgery: inadequacy (r 2 0.068; P 0.038), social inadequacy (r 2 0.063; P 0.045) and self-esteem (r 2 0.102; P 0.014) of the NPV and extroversion (r 2 0.068; P 0.040) and somatisation (r 2 0.123; P 0.008) of the NVM. A greater percentage excess weight loss was related to better psychological stability and social interactibility, and a higher self-esteem.
The variables of surgical procedure and surgical complications showed no correlation with the psychological test results after surgery and were not entered in the multiple regression analysis.
Predictors for surgical outcome
The scale self-esteem of the NPV before surgery was the only independent variable entered in the multiple regression analysis that correlated signi®cantly with the percentage excess weight loss (r 2 0.154; P 0.002). This signi®es that patients with a low self-esteem were more likely to achieve better weight loss after surgical treatment. The self-esteem scale before surgery predicted 15.4% of the variance of the percentage excess weight loss.
Discussion
Studies regarding the psychological aspects of weight reducing surgery generally report the analysis of short term results. Waters et al 12 conducted a prospective study of mental health in 157 patients undergoing a gastric bypass. The improvement in mental health indices at 6 and 12 months after surgery, eroded to preoperative values two years after surgery. The authors pointed out that these patients may rely on medical and clinical visits to improve psychologically. To investigate the effect of surgical treatment on the psychological outcome of morbidly obese patients without the placebo-effect of the intensive medical support in the ®rst years after surgery, it is essential to assess long-term results. The literature lacks studies reporting long-term results (more than ®ve years) of the psychological functioning of morbidly obese patients after sustained weight loss.
The preoperative psychological pro®le of the morbidly obese patients in this study demonstrated depression, feelings of insecurity and despair, somatisation, denial of emotional stress, dif®culties making interpersonal contact, poor social adjustment and low self-esteem. Most population studies fail to demonstrate increased psychopathology of the obese population, however, morbidly obese persons are not, or scarcely, included in these studies. 1, 2 Clinical studies are essential to investigate the psychological functioning of morbidly obese persons, since population studies of morbidly obese individuals are almost impossible to carry out as a result of the low prevalence.
Hafner et al 18 found in a population of 142 morbidly obese patients before gastric restrictive surgery, a higher level of anxiety, somatisation and depression compared to a normal weight control group, although the abnormalities found were clinically modest. Several studies using the MMPI to assess the psychological status demonstrate mild to moderate levels of hypochondriasis, depression, hysteria and psychopathic deviate. 6, 19, 20 These ®ndings are in agreement with the long-term results of our study. The majority of the clinical studies do demonstrate signi®cant psychopathology. 21±24 The diagnosis usually includes affective and adjustment disorders. These studies indicate that psychological disturbances do exist to some extent in the morbidly obese population. However, since the prevalence of signi®cant psychopathology varies largely between these studies (15±72%), the results of these studies should be interpreted with caution.
In the present study, an improvement of the psychological status was found independent of the type of surgical procedure, suggesting that the preoperative psychopathology is the result of morbid obesity and can be reversed by successful weight loss. Most Figure 2 Difference between the NPV scales before and after surgery. Paired Student t test; *P`0.05, **P`0.001.
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In the present study, similar psychological improvements were established after sustained long-term weight loss. The improved psychological functioning was mainly determined by weight loss, despite the occasional presence of surgical complications. The fact that patients experienced a signi®cant improvement of their psychological functioning when surgical complications also occurred, highlights the severity of mental and emotional suffering of morbidly obese patients. Apparently these patients prefer a nonobese state with surgical complications above an obese state.
The strongest predictor of weight loss found in this study was the self-esteem scale of the NPV before surgery, although the explained variance was only 15.4%. The low explained variance is not surprising since the weight loss is mainly induced by the surgical intervention. Some variation in postoperative weight loss can be explained by the patients' compliance. Morbidly obese patients with a low self-esteem are possibly the patients with the greatest psychological suffering and therefore the best motivated patients to comply with postoperative dietary and medical instructions. Several studies have been performed to identify pre-surgical factors to predict the outcome of surgical treatment.
25±28 but did not yield a consistent and reproducible predictor for surgical success. In a systematic review of the literature, Vallis and Ross 28 suggest that distress due to obesity can be an important psychological predictor for the outcome of surgical treatment.
In conclusion, the preoperative psychological disturbances of morbidly obese patients undergoing surgical treatment, disappear almost completely after surgical treatment. The psychological improvement remains after sustained, long-term weight reduction and is mainly determined by weight loss.
The outcome of this study provides evidence that the pathogenesis of morbid obesity has no psychological basis. It should caution us to view morbid obesity largely as a disease and to approach morbidly obese patients in a less negative way than is usually adopted.
